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Abstract This study designed a job matching system
based on the National Competence Standard (NCS). In
other words, we proposed an algorithm that can optimize
the matching in employment in the n*m situation. We set
performance expectancy, effort expectancy, social
influence, and facilitating conditions as the attributes of
the NCS-based job matching system. Moreover, we tried
to examine the relationship between NCS-based job
matching service attributes, using intention and
word-of-mouth (WOM). In addition, this study analyzed
how the relationship between NCS-based job matching
system service attributes and NCS-based job matching
system using intention changes according to the type of
service user (corporations, job seekers). The major results
of this study are as follows. First, NCS-based job
matching system attributes have a significant effect on
using intention. Second, it was found that the intention to
use the NCS-based job matching system had a positive
effect on WOM. Third, NCS-based job matching system
attributes on using intention differed depending on the
type of service user (corporations, job seekers).
Keywords
NCS Based Job Matching System,
Performance Expectancy, Effort Expectancy, Social
Influence, Facilitating Conditions, UTAUT, Using
Intention, WOM, Corporations, Job Seekers

1. Introduction
The reasons for the unemployment of young people in
Korea are being analyzed in diverse ways in terms of
supply and demand [1]. To realize a competence-based
society, the government established the National

Competence Standard (NCS), which systematized the
knowledge, skills, and expertise required for job
performance in the industrial fields. Also, public
institutions have started to carry out a variety of policies,
such as a work–study dual pursuit system and lifelong
learning universities, to introduce and expand NCS-based
human resources employment. NCS has standardized the
job competencies required by corporations, and there is a
continuing demand for the development and application of
the NCS-based curriculum at universities [2].
The NCS-based employment framework proposed in
this study starts with the problem of matching N students
(job seekers) with M corporations, which is regarded as an
assignment problem. In other words, soft matching, which
shows associated research results even if only some
conditions are met, is required instead of hard matching,
which shows the search results when the matching
conditions between job seekers and job openings in
corporations are completely matched[3]. In this study, we
developed an assignment algorithm for job matching and
designed a job seeking and job opening system that can be
used in universities. Therefore, we proposed an
NCS-based job matching system that can be used in
universities and analyzed the users’ acceptance intention
accordingly.
In this study, based on the argument of Venkatesh et al.
[4], we set performance expectancy, effort expectancy,
social influence, and facilitating conditions as the
attributes of the NCS-based job matching system.
Moreover, we tried to examine the relationship between
the NCS-based job matching service attributes
(performance expectancy, effort expectancy, social
influence, and facilitating conditions) and using intention
of the NCS-based job matching system. Also, this study
analyzed the relationship between the using intention and
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WOM of the NCS-based job matching system.
In the present job seeking and job opening service
market, service users can be largely divided into
corporations and job seekers. This study presumed that the
NCS-based job matching service attributes perceived by
corporations and job seekers vary because they each have
different interests and requirements. Therefore, this study
also analyzed how the relationship between the
NCS-based job matching system service attributes and the
NCS-based job matching system using intention changes
according to the type of service user (corporations, job
seekers).

2. Conceptual Framework and
Hypotheses
2.1. NCS-based Job Matching System
The NCS Learning Module is a teaching and learning
tool designed to enable training and education institutes to
teach NCS competence units, and it is based on the job
skills required by the industries. In particular, as content
strengthening the connection between specialized subjects
and the NCS was proposed for the specialized school
curriculum revised in 2015, the utilization rate of the NCS
Learning Module is expected to increase.
This study designed the job matching system based on
the NCS. In other words, we proposed an algorithm that
can optimize the matching in employment in the n*m
situation. We also focused on developing functions to be
Table 1.
Category

NCS
Competencies

Matching
Factors
Major at
university
Extracurricular
activities
Competencies

Individual
Preferences

Salary

195

used easily in universities and corporations and tried to
provide not only one optimal alternative but also many
other alternatives. The optimal alternative here is a
recommendation system based on the NCS evaluation
index that can match the job seekers in the order that they
are optimized for the jobs required by the corporations.
Therefore, this study considered the following aspects
for efficient matching activities. First, students should be
able to express their knowledge and the activities they
carried out at their university clearly in their resume and
self-introduction. Second, they should express the various
qualifications they acquired during their university life as
their basic job competence. Third, because different
students have different job expectations and competencies,
customized employment information and services should
be provided to each student. This applies to their annual
salary and working area, as well as various individual
factors that may be considered later. Fourth, hard
matching, which shows search results when these various
matching factors are perfectly matched, leads to
tremendous search costs for both the corporations and the
job seekers. Therefore, search results with high user
satisfaction should be derived by meeting some matching
factors or using input information. For this, we defined
matching factors and evaluation criteria for job matching
algorithms in this study as shown in Table 1. Also, the
users (corporations and job seekers) could indicate the
importance (1–5 points) of their search conditions on all
matching factors. Through this, it was possible to reflect
the matching factors of high importance in user
satisfaction.

Job matching factors and evaluation
Matching Evaluation Criteria
When there is a match:
- Weight (1.2) * GPA * Preference (H/M/L)
When there is a match:
- Weight (1.0) * Duration (Months) * Preference (H/M/L)
When there is a match
- Weight (0.7) * NCS-based competency points * Preference (H/M/L)
Difference in desired salary between the job seeker vs company
- High: <5,000,000 won*
- Medium: <10,000,000 won
- Low: <20,000,000 won
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2.2. Design of Job Matching Search System
The purpose of the job matching search system is to
provide optimal candidates (job seekers) to corporations
by accurately collecting and analyzing their requirements
for job openings. If we can accurately grasp the job
opening requirements of corporations, these requirements
can be used to direct university education. Also,
universities can accurately identify and develop necessary
competencies in talented students whom they want to
educate. For this purpose, we designed the framework of
this search system as shown in Figure 1.
This framework largely consists of three components.
The first is the database in which the information on job
seekers (students) and job openings of corporations is
stored. The second is the search engine that can be used to
search for job seekers desired by corporations.
Corporations may search for the job seekers directly, but,
in general, university officials search for them when
requested by the corporations. Using this search engine,

one can select the job and competencies required by the
corporations and input the importance (1–5 points) of the
job and competencies. Third, it consists of a rule that
evaluates the optimal candidates through a Multi-Attribute
Decision Making (MADM) algorithm by comparing and
analyzing the value of the job and competencies required
by the corporations and the value of the competencies of
job seekers (students)[5].
To facilitate the understanding of this search system, a
user interface was designed, as shown in Figure 2. The
interface shows the details of matching factors and
evaluation criteria for the job matching algorithm in Table
1. The major conformity, which is a matching factor,
matches the department and required jobs in the interface.
Activity conformity and basic job competence are
matched according to the degree of conformity between
the quantitative score (1–5 points) entered through the
required competences and the words found in the
requirement.

Figure 1. The framework of the job matching search system
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Figure 2.
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The interface of the job matching search system

2.3. Unified Theory of Acceptance and Use of
Technology (UTAUT)
The UTAUT model was derived from the theory of
reasoned action based on social psychology. The
technology acceptance model was developed from the
viewpoint that technology acceptance is more influenced
by the characteristics of the information system than
individual beliefs. However, it has limitations, in that it
cannot identify the detailed variables, and it is difficult to
analyze the interrelationships in the information
technology (IT) environment [6].
Venkatesh et al. [4] identified these limitations and
suggested that the topic be approached from an integrated
perspective to predict the effects of technology acceptance
effectively. Therefore, the UTAUT model, which is an
integrated technology acceptance model, was proposed by
integrating seven theories and models (i.e., TRA, TAM,
MM, TPB, MPCU, IDT, and SCT) related to technology
acceptance [7].
In the UTAUT, four key concepts—performance
expectancy, effort expectancy, social influence, and
facilitating conditions—are used to determine using
intention and use behavior. Effort expectancy is defined as
a degree of recognition that it is easy to use new
technology. Performance expectancy is defined as the
degree of personal belief that using new technology will
help achieve the performance of the task or benefit users
[8]. Social influence is defined as the degree of belief that

one should accept and utilize new technologies when
judged by other influential people. Facilitating conditions
refers to the degree of belief that one has the
organizational or technical foundation necessary for
utilizing new technologies. The following hypotheses are
presented based on this previous study.
H1: Effort expectancy for the NCS-based job matching
system will positively influence the intention to use the
NCS-based job matching system.
H2: Performance expectancy for the NCS-based job
matching system will positively influence the intention to
use the NCS-based job matching system.
H3: Social influence for the NCS-based job matching
system will positively influence the intention to use the
NCS-based job matching system.
H4: Facilitating conditions for the NCS-based job
matching system will positively influence the intention to
use the NCS-based job matching system.
2.4. Relationship between Using Intention and
Word-of-Mouth (WOM)
Davis et al. [9] defined using intention as the intensity of
intent to perform a particular act. Using intention is the
intention to use IT, and, in the initial stage of IT
introduction, user behavior can be indirectly measured by
intention rather than by actual use. Other scholars defined
WOM as a way to provide advertisements for perceived
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brands, products, and services provided by a corporation
to others through person-to-person communication [10].
The following hypothesis is presented based on this
previous study.
H5: The intention to use the NCS-based job matching
system will positively influence WOM intention for the
NCS-based job matching system.

study examined the moderate effect of service users
(corporations, job seekers).

2.5. Service User Type (Corporations, Job Seekers)
There are two main types of service users who utilize
the domestic job market. The first type is the corporations.
The corporations want the people who can provide them
practical benefits by demonstrating the capabilities they
desire. The second type is job seekers. The job seekers
receive a certain amount of salary by providing the
competencies required by the corporations [11].
The biggest difference between these two groups is that
corporations provide remuneration to job seekers, and job
seekers receive remuneration from corporations. In terms
of competencies, however, corporations receive
competencies from job seekers, and the job seekers
provide competencies to corporations. In short,
corporations and job seekers are in conflict with each
other [12].
Therefore, this study expects that the relationship
between the NCS-based job matching system service
attributes and the NCS-based job matching system using
intention will vary depending on the type of service user
(corporations, job seekers) being studied. Based on this
argument, the following hypotheses are presented.
H6: The effect of the NCS-based job matching system
service attributes on using intention will vary according to
the type of service user.
H6-1: The effect of effort expectancy on using
intention will vary depending on the type of service user
(corporations, job seekers).
H6-2: The effect of performance expectancy on using
intention will vary depending on the type of service user
(corporations, job seekers).
H6-3: The effect of social influence on using intention
will vary depending on the type of service user
(corporations, job seekers).
H6-4: The effect of facilitating conditions on using
intention will vary depending on the type of service user
(corporations, job seekers).

3. Research Model Design

Figure 3.

Framework

4. Empirical Analysis
4.1. Data Collection
The questionnaires were divided into surveys for
corporations and surveys for job seekers. In addition, for
the measurement items for corporations and job seekers,
questionnaire sheets composed of the same measurement
items were used.
The questionnaire survey was conducted from March
16, 2019 to March 21, 2019, targeting respondents in their
20s to 70s from various occupations. The respondents
were selected through the following measurement item:
“Do you know about the NSC?” Then, we explained the
NCS-based job matching system developed in this study
to them and had them answer the questionnaire.
A total of 300 questionnaire sheets were distributed,
and all of them were collected. However, only 287 sheets
were used in this study, as 13 sheets were deemed
inappropriate. Respondents were provided with small gifts
in exchange for their participation. Among a total of 287
respondents, the number of corporations was 139, and the
number of job seekers was 148.
In this study, NCS-based job matching system service
attributes was measured using scale developed by
Venkatesh et al. [4]. Using intention was measured also
using scale developed by Davis et al. [9]. Lastly WOM
was measured using scale developed by Chu and Kim [13].
Appendix 1 presents item of NCS-based job matching
system service attributes, using intention, WOM for each
measure.

3.1. Research Model
To achieve the research purpose, the research model
was designed to analyze the structured relationship
between the NCS-based job matching system service
attributes using intention and WOM. Along with this, this

4.2. Verification of Reliability and Validity
As a result, Cronbach’s α value for the six research
concepts was over 0.9, and it was judged that the
reliability of the measurement tool was established. Also,
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exploratory factor analysis was conducted to confirm the
constructs of measurement items. The exploratory factor
analysis was carried out using the Varimax rotation
method, and the factor loadings were found to be 0.6 or
higher only for the factors with an eigenvalue of 2.4 or
higher through the factor analysis process.
Confirmatory factor analysis (CFA) was also conducted.
The overall model fit was found to be X2=281.18 (df=237,
p=0.002),
GFI=0.924,
AGFI=0.904,
CFI=0.995,
NFI=0.968, TLI=0.994 and RMSEA =0.026. Also, the
t-values for factor loadings of constructs were found to be
24.0 or higher, which indicates that the measurement
items for the NCS-based job matching system service
attributes using intention and WOM intention were valid.
To evaluate whether the measurement items were
representative for the study unit, the average variance
extraction (AVE) and the conceptual reliability were
analyzed in this study. The reliability of the study unit
exceeded the recommended standard of .80, and the AVE
exceeded the recommended standard of .50. Therefore, the
items of this study were found to have the
representativeness of the research units.
Lastly, in order to check whether there was a clear
distinction between the two similar research concepts,
judgment validity was verified. The judgment validity is
identified by determining whether each AVE exceeds the
square (∅2) of the correlation coefficient between concepts
[14]. As a result of the verification of judgment validity of
this study, the AVE value was higher than the square (∅2)
of the correlation coefficient, so the judgment validity of
this study was confirmed. Through these results, the
internal validity and judgment validity of this study were
proven.
4.3. Research Hypothesis Testing
To conduct the research hypothesis testing in this study,
statistical analysis was performed using AMOS 18.0 after
setting the structural equation model. The results of the
empirical analysis are as follows. As a result of examining
H1, H2, H3, H4, H5, the path coefficient value was
statistically supported.
Table 2.

Result of Analysis

Hypothesis
H1
H2
H3
H4
H5

Estimate

S.E.

C.R.

Effort Expectancy
→ Using Intention
Performance Expectancy
→ Using Intention
Social Influence
→ Using Intention
Facilitating Conditions
→ Using Intention

0.136 ***

0.041

3.303

0.323***

0.034

9.401

0.277***

0.042

6.543

0.268***

0.039

6.804

Using Intention → WOM

0.963***

0.063

15.196

2

x = 298.57(df=241, p=0.007), GFI= .920, AGFI= .900, CFI= .993,
NFI= .966, TLI= .992, RMSEA= .029
***

P<.01, **P<.05, *P<.10
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4.4. Moderate Effect of Service User Type in the
Relationship between the NCS-based Job
Matching System Service Attributes and Using
Intention
4.4.1. Hypothesis Test for the Moderate Effect of Service
User Type in the Relationship between the
NCS-based Job Matching System Service Attributes
and Using Intention
This study conducted the x2 difference test using
AMOS 18.0 to test the moderate effect of service user
type (corporations, job seekers).
First, as a result of testing H6-1, the difference between
the two models was found to be significant (Δ x2=33.298
< x2.05 (1)=3.84). Next, as a result of testing H6-2, the
difference between the two models was found to be
significant (Δ x2=16.92 < x2.05(1)=.3.84). Third, as a
result of testing H6-3, the difference between the two
models was found to be significant (Δ x2=9.25 <
x2.05(1)=.3.84). Lastly, as a result of testing H6-4, the
difference between the two models was found to be
significant (Δ x2=14.76 < x2.05(1)=.3.84). As a result, it
was confirmed that the moderate effect of service user
type (corporations, job seekers) occurs in the relationship
between facilitating conditions and using intention. Also,
the path coefficient value of job seekers was significantly
higher than that of corporations. Therefore, H6-4 was
supported.
As a result, it was confirmed that the moderate effect
according to service user type (corporations, job seekers)
occurs in the relationship between effort expectancy,
performance expectancy, social influence, facilitating
conditions, and using intention. In H1, the path coefficient
value of job seekers was not significant, while that of
corporations was significant. However, in H2, H3, and H4,
the path coefficient value of job seekers was significantly
higher than that of corporations. Therefore, H6-1, H6-2,
H6-3, and H6-4 were supported.

5. Conclusions
The major results of this study are as follows. First,
NCS-based job matching system attributes have a
significant effect on using intention. Also, the effect of
effort expectancy was highest, followed by social
influence, facilitating conditions, and performance
expectancy. Second, it was found that the intention to use
the NCS-based job matching system had a positive effect
on WOM. Third, it was found that the effect of the
NCS-based job matching system attributes on using
intention differed depending on the type of service user
(corporations, job seekers). In particular, the effect of
effort expectancy among the NCS-based job matching
system attributes on using intention was higher in job
seekers than in corporations.
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For the job matching system to be applied successfully
to the job market, the following policy is necessary. First,
the clearer and richer the job seeker information and the
requirements of the corporation are, the more accurate job
matching is. Therefore, the data required by this system
should be quantitative and measurable. To that end, the
government should first come up with a policy to protect
personal information. Also, job seekers and corporations
should recognize and approve their information in
advance so that it can be used for job matching. Second,
the operation of the job matching system is suitable for
third-party professionals who connect job seekers with
corporations. For example, it could be a professional
entity, such as LinkedIn, or a public institution (such as a
college). Third, the job matching system should analyze
the job seeker's career and the requirements of the
corporation, and then score matching results to show
ranking information. This should make it easier for job
seekers, corporations, or third parties to identify the
appropriate candidate rankings for the enterprise. The
more points a person gets, the more his or her major and
career matches the company's requirements. High ranking
candidates will be recommended to the company and
opportunities such as interviews will be given priority for
those candidates. However, the effects of performance
expectancy, social influence, and facilitating conditions on
using intention were higher in corporations than in job
seekers.
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Appendix: Definition of Variables and
Questionnaire
Effort expectancy: The degree of think that it will be
easy to use the new technology.
① I seem to adapt easily to this system.
② I am not difficult to use this system.
③ I don’t think difficult to learn this system.
④ I can easily to operate this system.
Performance expectancy: The degree of the believe that
using new technology will help achieve the job ’ s
performance.
① I think this system will be more useful than other job
matching program.
② I think this system will improve the efficiency of job
matching.
③ I think this system will improve the convenience of
job matching.

④

I think this system will be processed faster than other
job matching systems.

Social influence: Judging from the position of the
neighbors, the degree of believe that one should accept
and use the new technologies.
① Someone who has an influence on me (e.g., senior
workers, major clients) think that I will use this
system naturally.
② Someone who is important to me (e.g., school
seniors, family) think that I will use this system
naturally.
③ I think that my neighbors will help me with using
this system.
④ I think that I will discuss about this system with my
colleagues.
Facilitating condition: The degree of believe that
personal has the organizational or technical foundation
necessary to utilize new technologies.
① I have the conditions and equipment necessary to
using this system.
② I have the necessary knowledge to use this system.
③ When I use this system, I can get necessary help
from an expert.
④ I think that this system fits my lifestyle.
Use intention: The degree of intent to perform the
particular act.
① I will use this system soon.
② I would like to use job matching services in this
system.
③ I will use this system more than other job matching
service.
④ I will use this system consistently and diversely.
WOM(Word Of Mouth): The act of recommending to
others using communication.
① I will recommend this system to my acquaintances.
② I would like to share the experience of this system
with others.
③ I will tell my acquaintances about the advantages of
this system.
④ I will recommend to others to use this system.
※ This questionnaire asked ‘NCS-based job matching
system’ as ‘this system’.
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